. Summary of identification results obtained by LC-MSMS analysis of each pure bacterial species in DDA mode correlated with genomic data. The table presents the number of proteins and peptides identified after database search of the MS data in Uniprot. The proteome coverage was calculated using the percentage of proteins identified regarding the number of entries in the database. The results were compared to the Total genomic length and Predicted protein count of each species found in NCBI genome database. Supplementary Table 2 . Proteome Discoverer 2.1 identification results for each pure bacterial species analyzed by LC-MSMS in DDA mode. Peptide export obtained after Mascot search and Percolator validation. Only high confidence peptides were kept. Each tab corresponds to one of the 15 bacteria of interest.
. Result of Unipept search. For each of the 31096 peptides tested, Unipept reports if its sequence can be found (1) or not (0) in each of 15 bacteria of interest. Supplementary Table 4 . List of peptides identified and quantified by DIA. List of peptides selected from DIA analyses of inoculated urine with each of the 15 bacterial species (9 high-level, 3low-level replicates) and their quantification values. The DIA signal was extracted using the Skyline software and the spectral libraries previously generated on pure bacterial cultures. Criteria for peptide identification and how quantification was performed in Skyline is reported in the Experimental Procedures section. Supplementary Table 5 . Peptides signatures reported by machine learning classifiers. List of the peptide signatures reported by each of the 3 machine learning models retained in our study (Hoeffding Tree, NaiveNayes and BayesNet), list of the merged signature and final 82 peptide signature after manual curation. Supplementary Table 6 . Transitions List of the 82 peptides signature. List of precursor masses targeted in PRM experiments and corresponding fragments used for quantification of these peptides in Skyline. Supplementary Table 7 . Count of bacterial cultures reported to urine inoculation. Bacterial cultures were counted as described in the Methods section and the values obtained were used to determine the bacterial concentration in urine inoculates. Supplementary Table 8 . Filtering criteria applied on the known PRM datasets after Skyline extraction and their associated wrong prediction rate. Different combination of three criteria -Skyline library dot-product (dotP), mass error (in ppm) or q-value derived from second best peaks scoring -were attempted and set to different values. Supplementary Table 9 . Probabilities of bacterial contamination of inoculated urine and patient specimens. Probabilities associated to bacterial identification reported by the prediction model after PRM monitoring of the peptidic signature on inoculated samples analyzed on (a) Orbitrap Fusion, 90 minutes gradients; (b) Q-Exactive, 30 minutes gradients or on (c) patient specimens. Supplementary Table 10 . Bacterial identification reported by MALDI-TOF and LC-MSMS analyses. For samples analyzed with both methods, the "MALDI-TOF" column shows the results obtained with the standard procedure at Enfant-Jesus Hospital of Quebec City, Canada, the "LC-MS" column shows the prediction given by the algorithm with our method.
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